1* Notation and preliminaries* Throughout this paper we suppose that G is a compact group (always Hausdorff) with normalized
Haar measure λ G and that Γ is the set of equivalence classes of continuous irreducible unitary representations of G. The spaces of p-integrable functions, continuous functions and Radon measures over G will be denoted by L P (G), C(G) and M(G) [or L p , C and M] respectively, while their respective norms will be denoted by || | | p> II ΊU and IHU We will identify each function with the measure which it generates.
If μeM(G), then μ is uniquely represented by the Fourier series
μ~Έd(y)trlμ(D r )D r ( )], γeΓ
where: D r is a representative (which we assume to be fixed throughout the sequel) of the class y e Γ; d(y) is the (finite) dimension of 7; tr denotes the usual trace; and μ is the Fourier transform of μ with respect to {D r : 7 6 Γ}, that is
μ(D r ) = \ D r (x)*dμ(x) ,

JG for each y e Γ, D r (x)* denoting the Hubert adjoint of D r (x).
Let H r denote the Hibert space of dimension d(y) corresponding to the representation D r , and let © denote the set consisting of functions W on Γ such that W(i) is an endomorphism of H r for each 7. We can now define the "randomizing group" for G. Let The above two theorems are due to (36.18) ] and [2] or [4, (36.5)] 
γer is the Fourier series of an element in B (we will denote this element by T w μ) whenever μ belongs to A. Clearly the operator μ ι-> T w μ a is linear, while its continuity is an immediate consequence of the closed graph theorem. Thus we define a norm on W{A, B) as the usual operator norm on the set {T w : We SK(A, B)}, and we denote this set by M(A, B).
2* Multipliers and pseudomeasures* Let GL denote the subset of 6? consisting of elements W such that where || TF(7)|| denotes the usual operator norm for endomorphisms of H r . Whenever G has the property that sup{d(7): 7 6 Γ) is finite [for example, if G is Abelian] and A, B are selected from L V (G), C(G) and M(G), then it is banal to show that
(see [4, Theorem (35.4) , part IV]) and hence that each TeM(A,B) may be written in the form T: f \-> f*μ, where μ is a pseudomeasure (see [6, §2.2] Ύ eS} = co (see Remark 10 of [2] or (37.11) (a) of [4] ).
(2) There can be no analogue of Theorem 2.1 for non-compact locally compact Abelian groups. For example, if G is a non-compact LCA group and 1 ^ p < q :g ^o, then there exists a multiplier operator from L V {G) into L q (G) which cannot be written as convolution with a pseudomeasure; see Larsen [5, Theorem 5.5.5] . If % is a subset of @, write g* -{TF*: TFeg}, where TF* is defined by TH TΓ(7)*. Since we have just seen that 3K(2/, M) = ©â nd since it is obvious that (GL)* = GL, the proof of (2.2) 
Proof of
, from which follows the required validity of (2.3).
We now look at the inclusion relation opposite to (2.1). The following simple proposition will describe exactly the cases when we have
. PROPOSITION 
Suppose that G is infinite; then the inclusion (2.4) is valid if and only if q
(ii) On the other hand, suppose that p < 2 and that (2.4) is valid. Then certainly 3^ S3K(L P , L q ) and a straightforward application of Theorem 1.1 implies that L p gL 2 , an absurdity when G is infinite compact.
(iii) Finally we have the case 2 < q ^ oo and 2 ^ p <^ oo. If we also suppose q Φ oo, then
', AT)* by (2.3) , and the proof proceeds as in paragraph (ii). The case q = oo follows easily from the inclusions.
3* Rudin-Shapiro sequences* Let G be a compact group and t any number in (2, oo] . By a Rudin-Shapiro sequence of type t (briefly, a £-jRS-sequence) we shall mean a sequence (h n ) nBN9 where N={1, 2, •}, of functions in U(G) with the properties ίinfp n || a >0, sup||M*< -> ( ' llim||^m = 0.
(Recall that by \\K\U we mean sup{||fe Λ (D r )||: 7eΓ}.) When t = oo the above definition is essentially that of the RudinShapiro sequences discussed, for example, in Gaudry [3] (where it is shown that oo -.βg-sequences exist for all non-discrete locally compact Abelian groups) and in Edwards and Price [1, §5.4 and § §A.1-A.4] (where further sufficient conditions are given for the existence of oo-iϋg-sequences). In this section we show that ί-i2>S-sequences, t < oo, exist for all infinite compact groups. However, we would point out that the proof is completely existential in nature. Similarly to [1, §5.4] , it is easy to see that if (h n ) satisfies (3.1), then we can construct a sequence (k n ) from (h n ) with the properties
where B 1 and B 2 are strictly positive numbers independent of n. [3] and Edwards and Price [1, §5] for locally compact Abelian groups; in fact we follow the broad outlines of the proofs used in [3] . THEOREM 4.3. Let G be an infinite compact group and let r belong to (1, oo] 
, s, r'}; then t Φ oo and from §3 we know that there exists a sequence (k n ) of U functions satisfying (3.2) . Substituting in (4.4) yields Let (h n ) and (hi) denote a pair of £-i2S-sequences satisfying Lemma 3.1 (b) with t equal to the maximum of p l9 (q 0 -2)/q Q (l -l/q 0 -l/p 0 ) and (2 -q' 0 We should remark that the construction of Rudin-Shapiro sequences for compact Abelian groups is more complicated for groups which do not have a torus as a factor group; see Gaudry [3] .
(ii) In the notation of [4] , G has the property of Corollary 4.5 if and only if there exists a finite subset 7i, •• ,7 fc of Γ such that [%, '"Ύk\ is infinite. This follows from (28.10) and (28.6) of [4] combined with the fact that a compact group G is a Lie group if and only if its dual Γ is finitely generated. Lemma 4.6 of [3] ; use can also be made of equations of the form (4.11) above and (A.3) (A.5) and (A.6) in the appendix of [1] The Supporting Institutions listed above contribute to the cost of publication of this Journal, but they are not owners or publishers and have no responsibility for its content or policies.
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